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(54) AUTOMATIC FOCUSING CAMERA AND PHOTOGRAPHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for automatic focusing which can obtain an image 
put in focus on a subject that a user intends even when 
subjects differing distances are present together by 
measuring the distances to the subjects in a subject 
image and taking pictures at each focusing position. 
SOLUTION: This camera is provided with a focusing 
position information measuring means which can measure 
movement positions on the image pickup plane of a lens 
group 12 or CCD 14 for focusing on subjects present in a 
photographic range more than once, and equipped with an 
AF motor 24 which moves the image pickup plane of the 
lens group or CCD 14 to the respective focusing position 
measured by the measuring means in order and a 
photographing means which takes a picture each time the 
image pickup plane of the lens group or CCD 14 moves to 
each focusing position, so even when subjects differing in 
distance are present together, an image put in focus on a 
subject that a user intends can be obtained. 
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CLAIMS 

[Claim(s)] ~~~ 

[Claim 1] The autofocus camera carry out having had the measurement means which two or more 
migration locations can measure [ of the focal lens for making two or more photographic subjects 
which exist in photographic coverage focus separately, respectively, or an image pick-up side ], 
the focal accommodation means make each migration location measured by said measurement 
means carry out the sequential migration of said focal lens or the image pick-up side, and the 
photography means take a photograph whenever said focal lens or an image pick-up side move 
with said focal accommodation means in each migration location as the feature. 
[Claim 2] Said measurement means is the autofocus camera of claim 1 which carries out extract 
addition of the high frequency component from an output signal of said photography means for 
every migration location of this focal lens or an image pick-up side, and is characterized by to 
measure 1 from which an evaluation value is computed and this evaluation value serves as a peak 
thru/or two or more of said focal lenses, or a migration location of an image pick-up side while 
moving said focal lens or an image pick-up side in the direction of an optical axis. 
[Claim 3] Said measurement means is the autofocus camera of claim 1 characterized by 
measuring a migration location of said focal lens which makes a photographic subject of each 
photographic subject distance focus separately, respectively, or an image pick-up side while 
having two or more ranging area and measuring photographic subject distance for every ranging 
area. 

[Claim 4] A photography method which measure a focal lens for making it focus separately to two 
or more photographic subjects which exist in photographic coverage, respectively, or two or more 
migration locations of an image pick-up side, and said each measured migration location is made 
to carry out sequential migration of said focal lens or the image pick-up side, and is characterized 
by to take a photograph whenever said focal lens or an image pick-up side moves to each 
migration location. 

[Claim 5] It is the photography method of claim 4 characterized by to measure measurement of 
said migration location based on the migration location of said focal lens with which an evaluation 
value computes by carrying out extract addition of the high frequency component from an output 
signal of said photography means for every migration location of this focal lens or an image pick- 
up side, and this evaluation value serves as a peak, or an image pick-up side while it moves said 
focal lens or an image pick-up side in the direction of an optical axis. 
[Claim 6] Measurement of said migration location is the photography method of claim 4 
characterized by measuring photographic subject distance for two or more ranging area of every* 
and measuring a migration location of said focal lens or an image pick-up side based on each 
photographic subject distance. 
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DETAILED DESCRIPTION ' 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the autofocus camera 
and the photography method of starting an autofocus camera and the photography method, 
especially taking a photograph by making it focus to two or more photographic subjects. 
[0002] 

[Description of the Prior Art] As a method of making main photographic subjects focusing 
certainly, the multipoint ranging camera, with which multipoint **** and a camera judge the best 
point, and make small ranging area focus is shown in the official report of JP,6~313839,A. 
Moreover, a photography person's look is detected in the official report of JP,6~289279,A, and the 
camera of preparing ranging area near a look is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the method shown in the official report of 
above-mentioned JP,6-313839,A, there was fault of necessarily not agreeing for the photographic 
subject which a photography person means. 

[0004] Moreover, by the method shown in the official report of JP,6-289279,A, while the user was 
using glasses, when a camera was not able to perceive a user's look easily, the fault of not 
focusing for the photographic subject to mean had arisen. 

[0005] In the conventional autofocus camera, it occurs plentifully that the focus location which 
the camera judged differs from it focus locating [ which a user wishes ] as mentioned above. This 
has a small photographic subject in focus locating [ which a user wishes ], and when a 
photographic subject with a large area exists before and behind the focus location of choice, it is 
easy to generate it. For example, it is the fault which makes a mountain the back, and is frequently 
generated to a front person when you want a focus. 

[0006] This invention was made in view of such a situation, and even if two or more photographic 
subjects with which distance differs are intermingled, it aims at offering the autofocus camera 
which can obtain the image which focused for the photographic subject which a user means, and 
the photography method. 
[0007] 

[Means for Solving the Problem] A measurement means which can measure a focal lens for making 
two or more photographic subjects which exist in photographic coverage focus separately, 
respectively in order that this invention may attain said purpose, or two or more migration 
locations of an image pick-up side, A focal accommodation means to make each migration location 
measured by said measurement means carry out sequential migration of said focal lens or the 
image pick-up side, It is characterized by having a photography means to take a photograph 
whenever said focal lens or an image pick-up side moves to each migration location with said focal 
accommodation means. 

[0008] A measurement means which can measure a focal lens for making two or more 
photographic subjects which exist in photographic coverage focus separately, respectively 
according to this invention, or two or more migration locations of an image pick-up side, A focal 
accommodation means to make each migration location measured by said measurement means 
carry out sequential migration of said focal lens or the image pick-up side, Since it had a 
photography means to take a photograph whenever said focal lens or an image pick-up side moves 



to each migration location with said focal accommodation means, even if two or more photographic 
subjects with which distance differs are intermingled, it becomes possible to obtain an image 
which focused for a photographic subject which a user means. 
[0009] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable operation of 
the autofocus camera applied to this invention according to an accompanying drawing below, and 
the photography method. 

[0010] Drawing 1 is the block diagram showing the gestalt of operation of the electronic camera 
with which the automatic-focusing (it omits Following AF) camera concerning this invention and 
the photography method were applied. 

[0011] The optical system of an electronic camera 10 is equipped with the taking-lens group 12 
which can adjust a focus, and CCD (solid state image sensor)14 which changes a photographic 
subject image into an electrical signal. The image pick-up signal acquired by CCD14 is transmitted 
to AF evaluation value detection means 16. With AF evaluation value detection means 16, after 
changing an image pick-up signal into digital R, G, and B signal, contrast performs processing 
which extracts a large component. Furthermore, a photographic subject image is divided into each 
area, the contrast in each area is totaled and averaged, and it outputs to CPU18. 
[0012] Moreover, CPU18 is equipped with ROM which is a read-only storage means by which the 
program which manages the actuation of RAM and CPU18 which can be written, and which is a 
storage means, the constant, etc. are stored. 

[0013] A display means 20 to display photography data, and a storage means 22 to perform record 
or read-out of photography data are connected to CPU18. Moreover, the AF motor 24 which is a 
means to adjust the focus (focus) of the lens group 12 is connected to CPU18, and a focus can be 
adjusted by the command from CPU18. In addition, the focal positional information which is the 
distance information on the image pick-up side of the lens group 12 and CCD14 is measurable, and 
this positional information is inputted into CPU18. Moreover, while ordering an electronic camera 
10 AF and AE in the 1st step, the release switch which orders it photography in the 2nd step and 
which is not illustrated is formed. 

[0014] Although the lens group 12 is moved in the direction of an optical axis and focal 
accommodation is performed with the configuration of a means to adjust the above-mentioned 
focus, even if it moves CCD14 which is an image pick-up side in the direction of an optical axis 
and performs focal accommodation, it becomes possible to attain the purpose of this invention. 
[0015] The AF method of the electronic camera 10 constituted as above-mentioned is explained. 
[0016] At first, the focus of the lens group 12 is standing by in the location of long distance 
teleradiography most. Image formation of the image to photo is carried out to the light-receiving 
side of a solid state image sensor (CCD) 14 through the taking-lens group 12. And this 
photographic subject image is changed into the signal charge of the amount according to the 
amount of incident light of light by each sensor in CCD14. Thus, the accumulated charge signal is 
transmitted to AF evaluation value detection means 16, and AF evaluation value forjudging the 
focus in the case of R for every pixel, G, and B signal being changed into digital R, G, and B signal 
here, and performing an automatic focus in a high frequency component extract circuit (focus 
location) is computed. 

[0017] With AF evaluation value detection means 16, the difference of the brightness between the 
pixels which adjoin the high frequency component of the data of the photographic subject image 
divided into AF addition field of 8x8, for example is computed as contrast. Contrast is searched for 
in each field, the contrast in each field is totaled and averaged, and it outputs to CPU18 as an AF 
evaluation value. 

[0018] Thus, a focal location is moved from infinite distance to the nearest location, and AF 
evaluation value in each focal location is calculated. That is, if AF evaluation value of sigmaAl in 
the 1st point of infinite distance is measured, CPU18 will output next the command which moves 
one step of lens groups 12 to the "**" side in accordance with an optical axis to the AF motor 24. 
[ of a focus ] since there will be few point of measurement of AF evaluation value and it will end if 
it is set as the width of face of the depth of field changed according to the narrowing-down 
condition of drawing which is not a drawing example, one step at this time can time improvement 
in the speed of AF. 



[0019] And it asks for AF evaluation value sigmaA2, sigmaA3, and sigmaA4 — like the following, 
and AF search is performed. And the focal location where AF evaluation value shows maximum is 
computed in AF evaluation value of sigmaAl to sigmaA13, and the location is judged to be a focus 
location. And a photograph is taken, doubling a focus with the focal location. Moreover, when the 
curve which connects AF evaluation values of an adjoining focal location has two or more point of 
inflection, the point of inflection which becomes convex may be judged to be a focus location. 
Thus, when two or more calculation of the focus location is carried out, a photograph is taken in 
each focus location, and each data is memorized by the storage means 22. Moreover, when a 
background exists in a location distant from a photographic subject and other main photographic 
subjects are focusing on the near location, the focus location of a background may be deleted, and 
you may set up in the focus location of a background so that a photograph may not be taken. In 
addition, when contrast AF is generally performed to the low background of contrast, such as 
empty, the sea, and a wall, AF evaluation value acquired shows a low value. 
[0020] In addition, when this invention is applied to the electronic camera 10 which can rewrite 
photography data, the data photoed in each focus location is stored temporarily, and it may display 
later, only required image data may be chosen, and you may memorize for the storage means 22. 
[0021] The example of a measurement result of AF search is shown in drawing 2 . 
[0022] Drawing 2 shows the result of having carried out AF search of the photographic subject 
image with which main photographic subjects focus and exist in the distance of a focal location 
"7." sigmaAn (n= 1, 2, 3, — , 13) which is AF evaluation value of this drawing shows maximum in a 
focal distance of sigmaA7, and the peak has clarified. CPU1 8 judges that the focal location of 
sigmaA7 is a focus location here using that sigmaA7 is convex point of inflection, sigmaA7 being 
maximum, etc. from AF evaluation value of the sigmaA6 and the sigmaA8 grade near sigmaA7. 
[0023] The photographic coverage to which a photographic subject image is intermingled in 
drawing 3 in the location of two or more distance is shown. 

[0024] According to this drawing, in photographic coverage 30, the person 32 who is in the place 
nearest to an electronic camera 10, the automobile 34 which exists in the location distant from 
the person 32, and the background 36 which exists far away are intermingled. If AF evaluation 
value in each focal location is computed by performing AF search about the photographic subject 
image shown in this drawing 3 , AF search result shown in drawing 4 will be obtained. 
[0025] According to drawing 4 , the point of inflection where AF evaluation value is convex is 
formed near AF evaluation value sigmaB4 in the focal location of a background 36, AF evaluation 
value sigmaB8 in the focal location of an automobile 34, and the AF evaluation value sigmaB12 in 
a person's 32 focal location. Therefore, a focal location judges CPU18 that the location of "4", 
"8", and "12" is a focus location, and a photograph is taken in these focal locations, respectively. 
[0026] The timing chart of photography at the time of applying the autofocus camera and the 
photography method concerning this invention to drawing 5 is shown. 

[0027] According to this drawing, if the 1st step of the release switch formed in the electronic 
camera 10 at time of day t1 is pushed, AF search will be started, and AF evaluation value in each 
focal location is computed by carrying out step migration of the focal location from "1" to "13." 
And a focus location is computed between t10 and t11, a focal location is again moved to the 
location of "12" in t12, and it will be in a photography standby condition. Since it differs from the 
halt direction from the side which is the halt direction performed at the time of AF search (**) 
when a focal location stops from a side (**) in case the location of a focal location "12" makes 
stop a lens group here, when influenced [ friction of the drive system of a lens group, or ] of 
backlash, the hysteresis phenomenon which stops in a different location from the location of "12" 
stopped at the time of AF search occurs. After making it once move to a side [ location / of 
"12" ] (**), a focal location is moved toward a side again (**), and it is made to stop in the 
location of "1 2" as it shows at the time of day of t1 1 to t12 of drawing 5 in stopping a focal 
location "12" in order to solve this problem. In addition, in being the structure where AF drive 
system does not produce a hysteresis, or (**) (**) even if it makes it stop from which, it does not 
produce a problem. 

[0028] And if the 2nd step of the release switch formed in the electronic camera 10 is pushed, a 
photograph is taken in the location of a focal location "12", and the location of "8" will be moved 
to a degree, then, a focal location will be similarly moved with the location of "4", and a 



seriography will be performed. When the 2nd step is continuously pushed with the 1st step of the 
release carbon button of an electronic camera 10, processings from t1 to t17 are performed 
continuously. 

[0029] In addition, since the method of the seriographies from t11 to t17 shown in drawing 5 takes 
the time amount to which it goes and comes back in order to abolish the hysteresis in the halt 
location of a focus, photography takes time amount. So, in the case of the "bracket mode" in 
which photography is continuously performed in two or more focal locations, exposure time can be 
shortened, if a seriography is carried out once it moves a focal location to a side [ locations / all / 
photography focus ] (**) as shown at the time of day of t31 to t35 of drawing 6 . 
[0030] In addition, although the example of the autofocus camera using the ranging means of the 
contrast AF which computes a focus location from the image data outputted from CCD 14 
explained in the above-mentioned explanation, this invention is not limited to this, and even if a 
triangulation type, outdoor daylight passive guidance, optical active guidance, an ultrasonic type, 
etc. use other ranging means, the purpose of this invention is attained. Moreover, it is possible to 
apply not only to an electronic camera but to the autofocus camera and the photography method 
of a film-based camera. 
[0031] 

[Effect of the Invention] According to the autofocus camera and the photography method of 
starting this invention, as explained above The measurement means which can measure the focal 
lens for making two or more photographic subjects which exist in photographic coverage focus 
separately, respectively, or two or more migration locations of an image pick-up side, A focal 
accommodation means to make each migration location measured by said measurement means 
carry out sequential migration of said focal lens or the image pick-up side, Since it had a 
photography means to take a photograph whenever said focal lens or an image pick-up side moves 
to each migration location with said focal accommodation means, even if two or more photographic 
subjects with which distance differs are intermingled, it becomes possible to obtain the image 
which focused for the photographic subject which a user means. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the gestalt of operation of the electronic camera with 
which the autofocus camera concerning this invention and the photography method were applied 
[Drawing 2] Drawing showing the example of a measurement result of AF search 

rawing 3] Drawing showing the photographic coverage to which a photographic subject image is 
intermingled in two or more locations 

[Drawing 4] Drawing showing the measurement result of AF search of the photographic coverage 
to which a photographic subject image is intermingled in two or more locations 
[Drawing 5] The timing chart of the photography which applied the autofocus camera and the 
photography method concerning this invention 

[Drawing 6] The timing chart of the photography which applied the autofocus camera and the 
photography method concerning this invention 
[Description of Notations] 

10 [ — AF evaluation value detection means, 18 / — CPU, 20 / — A display means, 22 / — A 
storage means, 24 / — AF motor, 30 / — Photographic coverage ] — An electronic camera, 12 - 
- A lens group, 14 — CCD (solid state image sensor), 16 
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[Drawing 3] 
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